20
essentially derived from the weathering of silicates and that its isotopic composition in the dissolved load is 21 inversely correlated with its relative mobility when compared to Na. The highest enrichment of 7 Li in the dissolved 22 load is reported when Li is not or poorly incorporated in secondary phases after its release into solution by mineral 23 dissolution. This counterintuitive observation is interpreted by the mixing of water types derived from two different 24 weathering regimes producing different Li isotopic compositions within the Mackenzie River Basin. The incipient 25 weathering regime characterizing the Rocky Mountains and the Shield areas produces 7 Li enrichment in the fluid 26 phase that is most simply explained by the precipitation of oxy-hydroxide phases fractionating Li isotopes. The 27 second weathering regime is found in the lowland area and produces the lower δ 7 Li waters (but still enriched in 7 Li 28 compared to bedrocks) and the most Li-depleted waters (compared to Na). Fractionation factors suggest that the 29 incorporation of Li in clay minerals is the mechanism that explains the isotopic composition of the lowland rivers.
30
The correlation of boron and lithium concentrations found in the dissolved load of the Mackenzie rivers suggests 31 that precipitation of clay minerals is favoured by the relatively high residence time of water in groundwater. In the 32 Shield and Rocky mountains, Li isotopes suggest that clay minerals are not forming and that secondary minerals 33 with stronger affinity for 7 Li appear.
INTRODUCTION

46
Assessing the behaviour of lithium and the distribution of Li isotopes during weathering is of 47 major importance for studying water/rock interactions at the surface of the Earth. This is 48 because lithium ( 6 Li ∼7.5% and 7 Li ∼92.5%) is a fluid-mobile element and, due to the large 49 relative mass difference between its two stable isotopes, it is subject to significant low 50 temperature mass fractionation which provides key information on the nature of weathering 51 processes.
52
Recent studies have shown that the range of δ 7 Li values spans more than 40‰ at the Earth world-wide range of δ 7 Li in river waters is between +6 and +33‰ (Huh et al. 1998 (Huh et al. , 2001 .
57
There are as yet few studies concerning mixed lithology basins, but these suggest that river 58 water δ 7 Li is not affected by differences in catchment lithology (Kisakürek et 
63
To date, both the magnitude of the Li isotopic fractionation associated with water-rock 64 interaction processes, and the factors controlling these fractionations, are poorly understood.
65
However, both field and experimental studies have shown that 6 Li is preferentially retained by 66 secondary minerals during silicate weathering (Pistiner and 
217
Lithium isotopic compositions in the Mackenzie river waters ( Lithium concentrations in suspended sediments of the Mackenzie basin rivers (Table 2) 236 range between 17.8 µg/g (for the Mackenzie River at river mouth) and 57. congruent. While dissolution is usually thought to be incongruent, precipitation of secondary 400 phases is the most probable process that will fractionate Li and Na, Li being known to have 401 affinity for clay minerals, while Na is much more mobile and hardly reincorporated into clay 402 minerals.
403
We used the suspended sediment compositions, where available, to estimate the bedrock 404 Li/Na ratio. In the Canadian Shield province, because rivers at the time of sampling 405 contained very low levels of suspended sediment, we used two glacial till samples (Table 3) Silicate Weathering Rate
